From the dichloromethane extract of Nepeta sorgerae, the isolation and structure elucidation are now reported of a new isopimarane diterpenoid, named sorgerolone, and two known triterpenoids, oleanolic acid and ursolic acid. Antioxidant activity of the extracts and the isolated terpenoids was determined by the DPPH free radical scavenging and lipid peroxidation inhibition (β-carotene bleaching) methods. Anticholinesterase activity of the extracts and isolates was investigated by Ellman's method against AChE and BChE enzymes. Although the antioxidant activity results were low, the AChE enzyme inhibition of the extracts and terpenoids was very promising.
There are a number of publications related to the isolation of nonvolatile constituents from Nepeta species, which include many diterpenes, particularly abietane diterpenoids [16] and pimarane diterpenoids [17] , some with biological activity. From N. parnassica, besides the pimarane diterpene parnapimarol, two dimeric nepetalactones, nepetaparnone and nepetanudone, were isolated [18] . In fact, nepetanudone was first isolated from N. tuberosa ssp. tuberosa, and then X-ray analysis of the compound was carried out by our group with a sample obtained from N. nuda ssp. albiflora [19] . Triterpenoids [8, 10, 12, [20] [21] [22] [23] were isolated from several Nepeta species. Nepeta extracts, essential oils and their constituents exhibited various activities [15, [24] [25] [26] . N. latifolia and N. sibthorpii have a sedative effect [24] due to the presence of nonglycosylated iridoids, specifically nepetalactones. The methanolic extract of N. sibthorpii has anti-inflammatory activity [25] . The antimicrobial activity of methanol extracts of N. rtanjensis, N. sibirica and N. nervosa against eight bacteria and eight fungi was evaluated and all the extracts showed significant antibacterial and strong antifungal activity [26] . In the present study, a local endemic species, N. sorgerae, collected from the Nemrut Mountain, has been examined. Its dichloromethane extract afforded a new isopimarane diterpene, named sorgerolone (1), along with two triterpenoids, oleanolic acid (2) [27] and ursolic acid (3) [28] . Structures of the isolates were established on the basis of spectral analyses, particularly the analysis of the new diterpene based on 1D and 2D-NMR spectra consisting of 1 H and 13 bound to C-16 (δ 112.63) can be assigned to a pimarane-type skeleton of the diterpenoid. In the 13 C NMR (APT) spectrum, olefinic methine and methylene carbon atoms of the side chain were observed at δ 143.93 and 112.63, and their assignments were made based on gHSQC experiments as C-15 and C-16, respectively. Another methylene pair of signals were observed as doublets at δ 3.15 and δ 3.43 (J= 10.95 Hz) attached to the carbon atom at δ 70.60, which should have a hydroxyl group. In the HMBC experiment, both protons exhibited three-bond away correlations with C-3, C-5 and C-19 signals, which indicated the location of a hydroxymethylene group at C-4. The location of the hydroxymethylene group at C-18 was deduced by the observation of a three-bond away correlation from a methyl proton signal at δ 0.90 to the hydroxymethylene carbon signal at δ 70.60 (C-18) in the gHMBC experiment, and the determination of the C-19 signal at δ17.38 by gHSQC experiment. The signal resonating at δ 197.52 in the 13 C NMR spectrum was assigned to the presence of a carbonyl group, which interacted with the characteristic H-5 signal, observed at δ 2.19 (dd, J= 4.25, 5.60 Hz), via three bonds in the gHMBC spectrum; this indicated that the carbonyl carbon should be placed at C-7. In addition, the presence of a double bond in the structure followed the observation of the quaternary carbon atoms signals at δ 170.58 and 128.66. The double bond was deduced to be either between C-8 and C-9 or between C-8 and C-14, which was conjugated to the carbonyl group. The downfield signal resonating at δ 170.58 was indicative of C-9 being in the β position relative to the carbonyl group at C-7. In addition, a signal observed at δ 5.78 as a singlet attached to a methine carbon (δ 68.34) indicated that this carbon probably bears either an acetate or an ester moiety. The observation of an acetoxy group with signals at δ 170.02 and δ 21.26, and  1.94 in the 13 C and 1 H NMR spectra, respectively, as well as H-C correlations via three bonds in the gHMBC experiment from the proton at δ 5.78 (H-14) to the carbonyl carbon at δ 170.02, clearly support the assignment to C-14 of an acetyl group. This location for the acetate group was also verified based on observation of two and three-bond away correlations from H-14 to C-7, C-8, C-9, C-12, C-13 and C-15. Therefore, the double bond must be placed between C-8 and C-9. Furthermore, the Me-17 signal was assigned based on the three-bond correlation between its proton signal at  0.88 and C-14 in the gHMBC experiment.
Observation of a 2D NOESY cross peak between the methyl proton signals at  0.88 (Me-17) and Me-20 protons at  1.18 assigned the compound to the isopimarane series [29] . (25) , and the base peak at 263.1 (100), besides the molecular ion peak at m/z 361.1 [M+1] + (44), were in good agreement with the substituents of the compound.
All the spectral data indicated the structure of compound 1 to be 14α-acetoxy-18-hydroxyisopimara-8,15-diene-7-one, named sorgerolone. Although similar compounds have been isolated in previous studies [18, 30] , sorgerolone (1) has been isolated from nature for the first time.
In this study, the antioxidant and anticholinesterase activities of the dichloromethane and methanol extracts, and the terpenoids were investigated. The results showed the DPPH free radical scavenging and lipid peroxidation inhibition activities of both extracts and isolates to be very weak ( Table 2) . Although the BChE inhibition of the extracts and isolates was not high, their AChE inhibition was promising (Tables 2-3 ). 
Extraction and isolation:
The dried and powdered aerial parts (2800 g) of Nepeta sorgerae were extracted with 10 L of dichloromethane at room temperature (7 days x 2 times), and then extracted with 10 L of methanol, successively, at room temperature (7 days x 2 times). After filtration, the solvents were evaporated to dryness under vacuum, and 121 g of dichloromethane extract and 70 g of methanol extract were obtained. The methanol extract has not yet been studied. The crude dichloromethane extract was fractionated on a silica gel column (5 x 150 cm), eluted with light petroleum (40-60C), followed by a gradient of dichloromethane, acetone and then methanol up to 100%. In total, 152 fractions were obtained and similar fractions were combined after checking by TLC. In order to isolate pure compounds from the fractions, further purifications (preparative TLC, CC, and HPLC) was applied to the fractions. -18-hydroxyisopimara-8,15-diene-7-one (1) 
14α-Acetoxy

Antioxidant Activity
DPPH free radical scavenging activity: The free radical scavenging activity of the extracts and isolated pure terpenoids was determined by the DPPH assay described by Blois [31] . Each of the extracts (40 μL), isolated pure compounds and standards (BHT, BHA, α-Toc), at different concentrations, were added to a 96 well plate and 160 μL 0.1 mM DPPH solution was added. After 30 minutes incubation in the dark, the absorptions were measured at 517 nm.
Lipid peroxidation inhibitory activity:
The antioxidant activity of the extracts and isolated pure terpenoids was evaluated by the βcarotene-linoleic acid model system [32, 33] . β-Carotene (1 mg) in 2 mL chloroform was added to 100 μL of linoleic acid, and 800 μL of Tween 40 emulsifier mixture. After evaporation of the chloroform from the extracts, the isolated pure compounds and standards at different concentrations were transferred into a 96-well plate and 160 μL of emulsion mixture. Two hundred mL of distilled water saturated with oxygen was added by vigorous shaking, followed by 40 μL each emulsion. The zero time absorbance was measured at 490 nm using a spectrophotometer. The emulsion system was incubated for 2 h at 50C and the absorptions were measured at 490 nm. A blank, devoid of β-carotene, was prepared for background subtraction. BHT, BHA and α-tocopherol were used as standards.
Anti-cholinesterase activity:
The inhibition of AChE and BChE of samples was determined by the Ellman method [34] . To a 96-well plate, 130 μL pH 8 phosphate buffer, 10 μL sample at different concentrations, and 20 μL of either AChE or BChE were added, and the zero time absorbance was measured at 412 nm. After 15 minuteincubation at room temperature, 20 μL DTNB and 20 μL either AcI (acetylthiocholine iodide) or BuCI (butyrylthiocholine iodide) were added, and 10 minutes later the second measurement was carried out at 412 nm. Galanthamine was used as a standard and ethanol as a blank.
